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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since 
this application is eligible for continued examination under 37 CFR 1.114, and the 
fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous 
Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 10/18/2007 has been entered. 

2. Claims 8-9 are cancelled and new claim 18 is added. Claims 1-7 and 9-18 are 
currently pending in the application. 

3. Texts of those sections of Title 35 U.S. Code not included in this action can be 
found in a prior office action and incorporated here by reference. 

Claim Rejections - 35 USC § 103 

4. Claims 1-7 and 10-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakagawa et al (WO 99/43719, hereafter Nakagawa et al 71 9) in view of 
Sugioka et al (JP 10-007919). 

It is noted that WO 99/43719 (WO) is being utilized for date purposes. 
However, since WO is not in English, in the discussion below the US equivalent 
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for WO, namely, Nakagawa et al (US 6, 964, 999) is referred to in the body of the 
rejection below. All column and line citations are to the US equivalent. 

Nakagawa et al 719 discloses a process of making vinyl polymer having 
at least one terminal (meth)acryloyl group of the general formula - 
OC(0)C(R)=CH 2 per molecule (column 3, lines 51-55). In the vinyl polymer with 
at least one terminal (meth)acryloyl group of the general formula - 
OC(0)C(R)=CH2 per molecule, R represents H or an organic group containing 1 
to 20 carbon atoms (column 3, lines 51-58). More preferably are ~H and -CH 3 
(column 4, lines 18-24). Examples of monomers to form the main chain of vinyl 
polymer include (meth)acrylic monomers, styrene monomers (column 4, lines 34, 
57). Styrene and (meth)acrylic monomers are preferred. More preferred are 
acrylic ester and (meth)acrylic ester monomers (column 5, lines 13-15). The 
polymer is prepared by living radical polymerization or by radical polymerization 
using a chain transfer agent (column 5, lines 4-46). The atom transfer radical 
polymerization is a still more preferred mode of living radical polymerization 
(column 8, lines 38-40). The transition metal complex for use in the atom 
transfer radical polymerization includes a metal complex the central metal of 
which is selected from among the elements belonging to group 7, 8, 9, 10 or 11. 
More preferably the central metal of the transition metal complex is zero-valent 
copper, monovalent copper, divalent ruthenium, divalent iron and divalent nickel. 
Copper complexes are especially preferred (column 14, lines 50-58). 
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The vinyl polymer is obtained by reacting an olefin polymer having a 
terminal structure of the general formula -CR 1 R 2 X (wherein R 1 and R 2 represent 
a group attached to the ethylenically unsaturated group of a vinyl monomer and 
X represents chloro, bromo or iodo) and with a compound represented by 
M + ~OC(0)C(R)=CH 2 (wherein R represents hydrogen or an organic group of 1 to 
20 carbon atoms and M + represents an alkali metal or quarternary ammonium 
ion) (column 15, lines 35-50). The vinyl polymer is obtained by reacting a 
hydroxy terminated vinyl polymer with a compound represented by 
XC(0)C(R)=CH 2 (wherein R represents H or an organic group of 1 to 20 carbon 
atoms and X represents chloro, bromo, or a hydroxy! group) (column 15, lines 
51-57). The vinyl polymer is obtained by reacting a hydroxy-terminated vinyl 
polymer with a diisocyanate compound and the residual isocyanate group is 
reacted with a compound represented by HO-R'-OC(0)C(R)=CH 2 (wherein R 
represents hydrogen or an organic group having 1 to 20 carbon atoms and R' 
represents a bivalent organic group of 2 to 20 carbon atoms) (column 15, lines 
58-67). The number average molecular weight of vinyl polymer is preferably 500 
to 100000 (column 5, lines 32-34). The vinyl polymer preferably has a molecular 
weight distribution i.e. the ratio of weight average molecular weight to number 
average molecular weight of less than 1 .8 (column 5, lines 20-23). 

Nakagawa et al 719 is silent with respect to, reacting the vinyl polymer 
obtained by ATRP with a group having C=C double bond, in the presence of a 
stable free radical. 
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However, Sugioka et al teach a process for preparing curable resin by 
reacting the curable resin-forming component in the presence of a nitroxyl 
compound (reads on the stable free radical of present claims), 



to prevent gelation of the resin and obtain a light colored curable resin (abstract). 
Therefore, it would have been obvious to one skilled in the art, to add stable free 
radicals such as nitroxyl compounds, to the reaction system comprising vinyl 
polymer and a compound containing polymerizable C=C double bond, and obtain 
a vinyl polymer with polymerizable C=C double bond at the terminus i.e. a 
curable resin with excellent properties mentioned above. 

5. Claims 1-7, 10-11 and 16-18 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Nakagawa (EP 1 000 954 A1, hereafter Nakagawa '954) in 
view of Sugioka et al (JP 1 0-00791 9). 

Nakagawa '954 discloses a process for making a stellar polymer, which 
comprises polymerizing a vinyl monomer in the manner of living polymerization 
and adding a compound having two or more polymerizable carbon-carbon double 
bonds at the end point of polymerization (abstract). In this polymerization a 
nitroxy free radical (=N-0") t which is generally stable, is used as the radical 
capping agent (paragraph 0016). The compound having two or more 
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polymerizable C=C bond includes -OC(0)C(R 6 )=CH 2 (wherein R 6 is H, Me, CN 
or a group selected from among organic groups containing 1 to 20 carbon atoms 
(paragraph 0012, page 4, lines 15-24). Vinyl monomers to be used include 
(meth)acrylic acid monomers, styrene monomers (paragraph 0043). Most 
preferred are acrylate ester monomers and methacrylate ester monomers 
(paragraph 0044). In the present invention, atom transfer polymerization is 
preferred (paragraph 0016). The transition metal complex to be used as catalyst 
in the atom transfer radical polymerization include complexes of Cu(0), Cu(l), 
Ru(ll), Fe(ll) or Ni(ll) (paragraph 0024). The polymer has a narrow molecular 
weight distribution, namely narrow (M w /M n ) ratio and preferably not more than 1.8 
(paragraph 0056). See examples 1-3 where in the molecular weight of stellar 
polymer is greater than 2000. 

Nakagawa '954 is silent with respect to, reacting the vinyl polymer 
obtained by ATRP with a group having C=C double bond, in the presence of a 
stable free radical. 

However, Sugioka et al teach a process for preparing curable resin by 
reacting the curable resin forming component in the presence of a nitroxyl 
compound (reads on the stable free radical of present claims), 
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to prevent gelation of the resin and obtain a light colored curable resin (abstract). 
Therefore, it would have been obvious to one skilled in the art, to add stable free 
radicals such as nitroxyl compounds, to the reaction system comprising vinyl 
polymer and a compound containing polymerizable C=C double bond, and obtain 
a vinyl polymer with polymerizable C=C double bond at the terminus i.e. a 
curable resin with excellent properties mentioned above. 

6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Nakagawa (EP 1 000 954 A1 , hereafter Nakagawa '954) in view of Sugioka et al 
(JP 10-007919) and Nakagawa et al (WO-99/43719, hereafter Nakagawa et al 
719). 

It is noted that WO 99/43719 (WO) is being utilized for date purposes. 
However, since WO is not in English, in the discussion below the US equivalent 
for WO, namely, Nakagawa et al (US 6, 964, 999, hereafter Nakagawa et al '999) 
is referred to in the body of the rejection below. All column and line citations are 
to the US equivalent. 

The discussion with respect to Nakagawa l 954 in view of Sugioka et al in 
paragraph 5 is incorporated herein by reference. 

Nakagawa '954 in view of Sugioka et al is silent with respect to the use of 
chain transfer agent during radical polymerization. 

However, Nakagawa et al '999 has shown that vinyl polymers can be 
produced by radical polymerization using a chain transfer agent (column 5, 44- 
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46). In the chain transfer method, polymerization reaction is conducted using a 
chain transfer agent having a defined functional group to give a vinyl polymer 
having the functional group (column 6, lines 7). Therefore, it would have been 
obvious to one skilled in the art at the time invention was made to polymerize 
vinyl monomer using chain transfer agent because Nakagawa et al '999 have 
proven successfully the polymerization of vinyl monomer using a chain transfer 
agent and one of ordinary skill in the art would have expected the process to 
work for the polymerization of vinyl monomer of Nakagawa '954, motivated by 
expectation of success. 

Response to Arguments 

7. Applicant's arguments filed 10/18/2007 with respect to rejection of claims 1-17 
have been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Karuna P. Reddy whose telephone number is 
(571) 272-6566. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Vasu Jagannathan can be reached on (571) 272-1119. 
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The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



Karuna P Reddy 
Examiner 
Art Unit 1796 
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/ Vasu Jagannathan / 
Supervisory Patent Examiner 
Technology Center 1700 



